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2.1




. $r$ , 2 $u,$ $v\in T$ ,
$Var(u)\supseteq Var(v)$ , $u\not\in v$ .




$t$ $s$ , $r$ : $uarrow v$
$tarrow s$ , 2
.. $t$ $\omega$ , $r$
$u$ $\sigma$
( , $=u\sigma$ ) .. $s=t[\omegaarrow v\sigma]$ .
, $arrow$ $arrow^{\vee}$ .
2.3
$\Sigma$ , 2 .
$\Sigma=<T,$ $R>$
, $T$ , $R$ .
2.4
$\Sigma=<T,$ $R>$ , $t\in T$
$tarrow s$ $s$ , $t$
. $u\in T$ , $u\downarrow$
2.5
$\Sigma=<T,$ $R>$ $R$
, $t_{1}arrow t_{2}arrow\cdots(t_{1}, t_{2}, \cdots\in T)$
, $\Sigma$ .
21 $\Sigma=<T,$ $R$ >
(simplification ordering)\succ ,
$\Sigma$ .. $R$ $r$ : $uarrow v$
$\sigma$ , $u\sigma\succ$ v\mbox{\boldmath $\sigma$} .
, $\succ$ 2
(strict partial order) .
. (subterm property): $\forall f$ $\in$ $F,$ $\forall t$ $\in$
$T,$ $f(\cdots)t,$ $\cdots$ ) $\succ t$. (compatibility): $\forall f\in F,$ $\forall t,$ $t’\in T$, $t\succ$
$t’\Rightarrow f(\cdots, t, \cdots)\succ f(\cdots, t’)$ )
(well-founded)
( $t_{1)}t_{2},$ $\cdots\in T,$ $iota\succ t_{2}\succ$
) .
2.6 ,
$\Sigma=<T,$ $R>$ , $\Sigma$
.. $t,$ $t_{1},$ $t_{2}\in T$ $tarrow t_{1},$ $tarrow t$ ,
, $t_{1}arrow s,$ $t_{2}arrow rs$ $s\in T$ .
, \Sigma , $\Sigma$
.. $t,$ $t_{1},$ $t_{2}\in T$ $tarrow^{*}t_{1},$ $tarrow t_{2}$
, $t_{1}arrow\alpha s,$ $t_{2}arrow’s$ $s\in T$ .
2.7
2 $r_{1}$ : $uarrow v,$ $r_{2}$ : $parrow q$ ,
$u$ $u_{\omega}$ $p$ $\sigma$
. $r_{1}$ $r_{2}$
$<A,$ $B>$ .
$<A,$ $B>=<v\sigma,$ $u\sigma[\omegaarrow q\sigma]>$
22 $\Sigma=<T,$ $R>$
, \Sigma .










$u_{1}=v_{1}\wedge\cdots\wedge u_{n}=v_{n}\Rightarrow uarrow v$




$t$ $s$ , $r$
$tarrow s$ , 3
.
71
. $t$ \omega , $r$
$u$ \mbox{\boldmath $\sigma$}
( , $t_{\omega}=u\sigma$ ) .. $i(1\leq i\leq n)$ ,
.
$-$ ( $I$ ) $u_{i}$ $v_{i}$ . ,
$u;\equiv t_{1,}t_{j},$ $\cdots,$ $t_{m_{i}}\equiv v_{i}$ ,
$j(1\leq j\leq m_{i}-1)$ , $t_{j}arrow 1_{j}+\iota$ )
, $t_{j+1}arrow t_{j}$ .
$-$ (II ) u: v: ,
.
$-$ (III ) u: $v_{i}$ ( $0$ )
.
$-$ (IIIn ) III , $v_{i}$




, $T$ , $R$
. , I
, \Sigma 1 .
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. $\succ$ , $R$
$r$ $\sigma$ , 2
.
$-u\sigma\succ v\sigma$







$\Sigma=<T,$ $R>$ $R$ 2
$r_{1},$ $r_{2}$ :
$r_{1}$ : $u_{1}=v_{1}\wedge\cdots\wedge u_{n}=v_{n}\Rightarrow uarrow v$
$r_{2}$ : $p_{1}=q_{1}\wedge\cdots\wedge p_{m}=q_{m}\Rightarrow parrow q$
, $u$ $u_{\omega}$ $P$
$\sigma$ .
$r_{1},$ $r_{2}$ (contextual crit-
ical pair) $ccp$ .
$ccp$ $=$ $C\Rightarrow<A,$ $B>$
$C$ $=$ $u_{1}\sigma=v_{1}\sigma\wedge\cdots\wedge u_{n}\sigma=v_{n}\sigma$
$\wedge p_{1}\sigma=q_{1}\sigma\wedge\cdots\wedge p_{m}\sigma=q_{m}\sigma$
$A$ $=$ $v\sigma$
$B$ $=$ $u\sigma[\omegaarrow q\sigma]$
2.14 feasibility
$ccp=C\Rightarrow<A,$ $B>$ ,
\mbox{\boldmath $\sigma$} , $i(1\leq i\leq n)$
$c\iota_{i}\sigma\downarrow=v;\sigma\cdot\downarrow$ ( $\models_{R}C\sigma$ )
, $ccp$ feasible
26 II
$\Sigma=<T,$ $R>$ , $\Sigma$
.
. $R$ feasible $C\Rightarrow<$






















IIIu $\Sigma=<T,$ $R>$ ,
$r\in R$
( 1 , 2 , , $n$ )
, , IIIui
.. $i$ $(1 \leq i\leq n)$
$\rho;=\sigma\tau_{1}\cdots\tau$;
, $i=1$ \mbox{\boldmath $\rho$}i=\mbox{\boldmath $\sigma$} .. \mbox{\boldmath $\rho$}








IIIui $\Sigma=<T,$ $R>$ , $t$
2 $NF_{R}(t)$
.
. $t$ \omega , $r$
$u$ \mbox{\boldmath $\sigma$}
( , $t_{\omega}=u\sigma$ ) .. $i(1\leq i\leq n)$ .
$i$ , u:
, v: \mbox{\boldmath $\rho$}:
$(u_{i}\rho_{i}^{arrow}\sim v;\rho;)$ .
(most general




IIIui $\Sigma=<T,$ $R$ > ,
$r\in R$
, \Sigma IIIui .
$Var(u_{i})$ $\subseteq$ $Var(u) \cup(\bigcup_{k=1}^{:-1}Var(v_{k}))$
$(1\leq i\leq n),$ $B^{a\prime}\supset$
)
$Var(v)$ $\subseteq$ $Var(u) \cup(\bigcup_{k=1}^{n}Var(v_{k}))$
, IIIui
.. $s=t[\omegaarrow v\rho(\sigma, \tau_{1}\tau_{n})]$ .







$T,$ $R>$ , $t$ 1 $NF_{R}(t)$
.










$arrow boolarrow boolarrow intarrow intarrow int)$
$V=\{x, y\}$
( $x,$ $y$ : int)
$R=\{r_{1}, r_{2)}\cdots\}$
$r_{1}$ : $x=0\Rightarrow f(x)arrow 0$





for each $r\in R$ do
$(r:u_{1}=v_{1}\wedge\cdots\wedge u_{n}=v_{\mathfrak{n}}\Rightarrow uarrow v)$
if $((\sigmaarrow Unif(t_{\omega}, u))\neq failure)$ then
begin
$reduciblearrow true$ ;
for each $i\in[1..n]$ do
if $((\tau:arrow Unif(NF_{R}(u:\rho;), v:\rho;))=failure)$ then
$reduciblearrow false$ ;







for each $r\in R$ do
$(r : u_{1}=v_{1}\wedge\cdots\wedge u_{n}=v_{\mathfrak{n}}\Rightarrow uarrow v)$
if $((\sigmaarrow Unif(t_{\omega}, u))\neq failure)$ then
begin
$reduciblearrow true$ ;
for $iarrow 1$ to $n$ do
if $((\tau_{1}arrow Unif(NF_{R}(u_{i}\sigma\tau_{1}\cdots\tau_{i-1}), v:\sigma\tau_{1}\cdots\tau_{i-1}))=failure)$ then
$reduciblearrow false$;




2: IIIui N $F_{R}(t)$
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3.2 IIIn , II IIIui
IIIn , IIIui
.
, II $\Sigma$ $=<$
$T(F, V),$ $R>$ , IIIui
$\Sigma=<T’(F, V’),$ $R’>$ .
$r\in R$ : $u_{1}=v_{1}\wedge\cdots\wedge u_{n}=v_{n}\Rightarrow uarrow v$ ,
$r’\in R’$ :
$u_{1}=x_{1}\wedge v_{1}=x_{1}\wedge\cdots\wedge u_{n}=x_{n}\wedge v_{\mathfrak{n}}=x_{n}$
$\Rightarrow uarrow v$




IIIui \Sigma , $\Sigma$
.. \succ , $R$
$r$ , 3.2
$\sigma,$ $\tau_{1},$ $\cdots$ , , 2 .
$-u\sigma\succ v\sigma\tau_{1}\cdots\tau_{\mathfrak{n}}$ (A)






[ ] $r$ , $t_{\omega}=u\sigma$
, $tarrow s$ .




$t=t[\omegaarrow u\sigma]\succ t[\omegaarrow v\sigma\tau_{1}\cdots\tau_{n}]=s$
$R$ , 4.1 (A)
, $tarrow s$ , $t\succ s$
.
, $\succ$ , \Sigma .
4.2 IIIui
$\Sigma=<T,$ $R>$ , $NF_{R}$ .
[ ] $t\in T$ , 3.2 N $F_{R}(t)$
, Unif 2 , N $F_{R}$
2 . Unif
, 2 $NF_{R}$
. 4.1 , $\Sigma$ . ,
$\succ$ Noetherian .
$t$ , $t\succ s$ $s$ ,
$NF_{R}(s)$ .
$r\in R$ , $t_{\omega}=$ u\mbox{\boldmath $\sigma$}
. $\succ$ ,
$t\succ t_{\omega}=u\sigma$
$i(1\leq i\leq n)$ , 4.1 (B)






, $\succ$ , 4.1 (A)
, $\sigma,$ $\tau_{1},$ $\cdots,$ $\tau_{n}$ ,
$t=t[\omegaarrow u\sigma]\succ t[\omegaarrow v\sigma\tau_{1}\cdots\tau_{n}]$
, , $NF_{R}(t[\omegaarrow$
$v\sigma\tau_{1}\cdots\tau_{n}])$ .










, $\sigma,$ $\tau_{1},$ $\cdots,$ $\sim,$ $\nu_{1},$ $\cdots,$ $\nu_{m}$


















. $tarrow t_{1},$ $tarrow$ , $t_{1}arrow^{*}s,$ $t_{2}arrow^{*}s$
$s$ .
5.1 IIIui
$\Sigma=<T,$ $R$ > , \Sigma
.
. $R$ feasible $ccp$
, $ccp’=<$
$A,$ $B>$ , $A\downarrow=B\downarrow$ .
[ ] . ,
$t\in T$ .
$r_{1},$ $r_{2}\in R$ ,
$r_{1}$ : $u_{1}=v_{1}\wedge\cdots\wedge\tau\iota_{n}=v_{n}\Rightarrow uarrow v$
$r_{2}$ : $p_{1}=q_{1}\wedge\cdots\wedge p_{m}=q_{m}\Rightarrow parrow q$
$t$ , $r_{1}$ $t_{1}$ , $r_{2}$ $t_{2}$






$t$ , 2 ( peak [7] )
, 3 (disjoint peak, critical peak,
variable peak) $1^{7}1$ .
1. disjoint peak
$\omega$ , \pi , $t$
. ,
$t$ $arrow t[\omegaarrow v\sigma\tau_{1}\cdots\tau_{l}]$ $=t_{1}$
$arrow t_{1}[\piarrow q\eta\nu_{1}\cdots\nu_{m}]$ $=s$
$t$ $arrow t[\piarrow q\eta\nu_{1}\cdots\nu_{m}]$ $=t_{2}$
$arrow t_{2}[\omegaarrow v\sigma\tau_{1}\cdots\tau_{n}]$ $=s$




. , $u$ $u_{(}(\pi=\omega()$ $p$ ,
\mbox{\boldmath $\sigma$}\cup \eta . $u_{\zeta}$
$p$ $\gamma$ , \delta
, $\sigma\cup\eta=\gamma\delta$ .
$r_{1)}r_{2}$ $ccp=C\Rightarrow<$
$A,$ $B>$ , .
$C$ $=$ $u_{1}\gamma=v_{1}\gamma\wedge\cdots\wedge u_{n}\gamma=v_{\mathfrak{n}}\gamma$
$\wedge p_{1}\gamma=q_{1}\gamma\wedge\cdots\wedge p_{m}\gamma=q_{\mathfrak{n}}\gamma$
$A$ $=$ $v\gamma$





$\gamma\delta\tau_{1}\cdots\tau_{j-1}\supseteq\sigma\tau_{1}\cdots\tau:_{-1},$ $(1\leq i\leq n)$









$=q_{m}\gamma\delta\nu_{1}\cdot$ . . $\nu_{m-1}\nu_{m}$















, $t$ $t$ \succ \sim ’ $t’$
.
, \omega \pi
, \pi $u$ $x$
.
,
$t_{\omega}$ $arrow t_{2\omega}=u\sigma[\piarrow q\eta\nu_{1}\cdots\nu_{m}]$
$arrow^{*}u\sigma[xarrow q\eta\nu_{1}\cdots\nu_{m}]$




$v:\sigma\tau_{1}$ . . . $\mathcal{T}j-1^{\mathcal{T}}:=v;\sigma’\tau_{1:-1}$$\tau\tau_{j}$
( $\sigma’-\sigma$ ). ,
$u_{j}\sigma’\tau_{1}\cdots\tau_{*-1}\downarrow\tau_{i:}=v\sigma’\tau_{\iota\cdots:-1}\tau\tau_{1}$
( (1) )
, $t\in T$ ,
.
5.1 IIIui
$\Sigma=<T,$ $R>$ , \Sigma
.. $R$ feasible $ccp$
, $ccp’=<A,$ $B>$
, $A\downarrow=B\downarrow$ .
$u_{j}\sigma’\tau_{1}\cdots\tau_{i-1}\downarrow\tau_{1}=v;\sigma’\tau_{1}$ . . $\mathcal{T}:-1\mathcal{T}_{j}$
(1)
$(^{\forall}i, 1\leq i\leq n)$






, (1) $t_{1\omega}\downarrow t_{2\omega}$ ,
$t_{1}\downarrow t_{2}$ , .
(1) . $i(1\leq i\leq n)$ ,
$u;\sigma\tau_{1}$ . . . $\tau_{j-1}\downarrow\tau:=v;\sigma\tau_{1}$ . . . $\tau_{i-1^{\mathcal{T}j}}$
, $r_{2}$ ,
$u_{\mathfrak{i}}\sigma\tau_{1}$ . . . $\tau_{j-1}arrow u_{\mathfrak{i}}\sigma’\tau_{1}$ . . $\tau_{1-1}$
,
$u_{i}\sigma\tau_{1}$ . . . $\tau_{i-1}arrow u_{i}’$
.




[1, 2, 3, 4] , IIIui
. , IIIui
,






IIIui $\Sigma=<T,$ $R>$ ,
IIIui $\Sigma’=<T,$ $R’>$
$CPC(R, \succ)$ 3 .
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choose a rule $r\in R$ , s.t.
$u_{1}=v_{1}\wedge\cdots\wedge u_{n}=v_{n}\Rightarrow uarrow v$ ;
$u\downarrow tmparrow NF_{R’}(u)$ ;
for $iarrow 1$ to $n$ do
begin
$u_{j}\downarrow tmparrow NF_{R’}(u\tau_{1}\cdots\tau)$ ;
if $(\tau_{j}arrow Unif(u_{i}\downarrow_{\ell mp}, v;\tau_{1}\cdots\tau_{i-1}))=failure$ then
$\tau_{i}arrow\phi$
end;
$v\downarrow\ell mparrow NF_{R’}(v\tau_{1}\cdots\tau_{n})$ ;




if $u\downarrow\ell mp\succ v\downarrow\ell mp\wedge^{\forall}i(1\leq i\leq n)u\downarrow tmp\succ u_{i}\downarrow tmp$ then
begin
make a rule $r’$ , s.t.
$u_{1}\downarrow_{mp}=v_{1}\wedge\cdots\wedge u_{n}\downarrow_{tmp}=v_{n}\Rightarrow u\downarrow tmparrow v\iota_{\ell mp}$ ;
$Rarrow R-\{r\}$ ;
$R’arrow R’\cup\{r’\})$
$Rarrow R\cup$ RulesByCCP(R’, $\succ$ )
end
else if $v\rfloor_{tmp}\succ u\downarrow tmp\wedge^{\forall}i(1\leq i\leq n)v\downarrow tmp\succ u_{i}$ ltmp then
begin
make a rule $r’$ , s.t.
$u_{1}\downarrow$ tmp $=v_{1}\wedge\cdots\wedge u_{n}1_{t\mathfrak{n}p}=v_{n}\Rightarrow v\downarrow tmparrow u1_{tmp}$ ;
$Rarrow R-\{r\}$ ;
$R’arrow R’\cup\{r’\}$ ;










. $R’$ , $\succ$. $R”$
procedure RulesByCCP(R’, $\succ$ )
begin
$R”arrow\phi$ ;
$CCParrow all$ Contextual Critical Pairs of $R’$
while $CCP\neq\phi$ do
begin
choose a $ccp\in CCP$ , s.t.
$u_{1}=v_{1}\wedge\cdots\wedge u_{n}=v_{n}\Rightarrow<A,$ $B>$ ;
$A\downarrow mparrow NF_{R’}(A)$ ;
for $iarrow 1$ to $n$ do
begin
$u_{i}$ $ltmparrow NF_{R’}(u;\tau_{1}\cdots\tau_{i-1})$ ;
if $(\tau_{1}\cdotarrow Unif(, v\tau_{1}\cdots\tau_{\mathfrak{i}-1}))=failure$ then
$\tau_{1}arrow\phi$
end;
$B\downarrow\ell mparrow NF_{R’}(v\tau_{1}\cdots\tau_{\mathfrak{n}})$ ;




if $A\downarrow tmp\succ B\downarrow\ell_{mp}\wedge^{\forall}i(1\leq i\leq n)A[\ell_{mp}\succ u$ ; ltmp then
begin
make a rule $r$ , s.t.




el.se if $B\downarrow\ell m_{l}’\succ A\downarrow\ell mp\wedge^{\forall}i(1\leq i\leq?l)B\downarrow tmp\succ u$ ; ltmp then
begin
make a rule $r$ , s.t.





exit procedure $CPC$ with returning(failure)
end
end;
return $(R”)$
end;
4: $Re(lesByCCP(R’, \succ)$
